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Specification of the Patent of Invention for "TIE-TYPE SECURITY SEAL." 



jection molded plastic material. Such type of seal is usually composed of a 
5 body with a locking cavity in the form of a passage through the body and pro- 
vided with internal locking teeth, and - integral with the body - a strip or "tie" 
with one free end, which passes through the cavity and locks the strip with 
ratchet action, preventing its withdrawal, but allowing tightening of the tie, in 
the direction the strip was introduced. 

10 Seals of this type, made of one single injection moulded piece of 

thermoplastic material, are generally of relatively low security, since there is a 
risk that a non authorized person releases the strip from the teeth by insert- 
ing a needle or the like, thus removing it. Such risk has been reduced by 
means of a new generation of seals in which a metallic insert element pro- 

15 vided with teeth is introduced into the locking cavity. The insert element is 
inserted into the locking cavity in the longitudinal direction of the passage 
through which the seal strip is to pass when in use, and is then covered by a 
plastic disc that is fixed in place by means of a plastic welding seam. This 
results in two considerable inconveniences. 

20 First of all, even though the use of the metallic insert element sol- 

ved the problem of opening the seal by manipulation of the locking teeth, cut- 
ting of the welding seam is enough to remove the plastic disc and the insert 
element, together with the strip that is still passing through the disc and the 
insert element. Later, the assembly can be put back in the correct place and 

25 a new welding seam can be made. This kind of tampering is hard to detect. 



erably more difficult because of the three additional steps of introducing the 
insert element, covering it with the plastic disc, and creating the welding se- 
am. This should be compared to the manufacture of the conventional seal, 
30 which involves only the operation of plastic injection in an appropriate mould. 



solved, as can be seen in US patent 5,524,945. The solution proposed in that 



Prior art 



The present invention relates to tie-type security seals made of in- 



Secondly, it is clear that manufacture of the seal becomes consid- 



The first of the above mentioned disadvantages has recently been 
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patent involves the sideways introduction of the metallic insert element, that 
is to say, in a direction transverse to the passage defined by the cavity for 
insertion of the seal strip. In this case, when the seal is closed, it becomes 
impossible to remove the insert element because the strip is passing through 
5 it in a direction at right angles to that in which it should be removed. How- 
ever, the problem of complicated manufacture remains. In the case of US 
patent 5,524,945, it is necessary to mold the seal with a lateral opening in its 
body so that the metallic insert element can be inserted. At the same time, 
the body is formed with a small foldable flap that it is able to close the open- 

10 ing through which the insert was inserted, the flap then being bonded in that 
position by means of a welding seam. 
Summary of the invention 

An object of the present invention is to provide a tie-type security 
seal of injected thermoplastic material that makes uses of a metallic insert 

1 5 element, presents a high degree of security and is easy to manufacture. 

The present invention thus refers to a tie-type security seal com- 
prising a body of thermoplastic material with a locking cavity in the form of a 
passage through the body, a metallic insert element fixed in said cavity, and 
having at least one opening aligned with said passage, as well as a locking 

20 tooth, and an elongated strip of thermoplastic material, integral at one end 
with the body, and having another free end for insertion through said cavity in 
a first direction, where it is locked by said tooth against removal from the cav- 
ity in the opposite direction, the body and the strip having been manufactured 
by a plastic injection moulding operation. 

25 In accordance with this invention, the seal is characterized by the 

fact that the metallic insert element is incorporated in said body of thermo- 
plastic material during the injection operation. 

The metallic insert element is preferably a substantially flat 
stamped piece with a main region cut out in its centre to define a plurality of 

30 teeth bent outwardly from the plane of the piece, defining an opening be- 
tween the ends of the teeth for the strip to pass through, and, on each side 
and in the same plane as the central region, a lateral extension of which the 
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end coincides with the side of said body. The end of each lateral extension of 
the metallic insert element can have the form of a two-pronged fork. 

A seal in accordance with this invention can easily be manufac- 
tured in a plastic injection operation, together with a plurality of other similar 
5 seals. Thus, it is advantageous if each of the lateral extensions of the insert 
element is integral with a corresponding end of a lateral extension of a metal- 
lic insert element of another similar seal, the seal then being part of a "comb" 
of similar seals manufactured in the same injection operation, the individual 
seals being separable by breaking the junctions between the ends of the lat- 
10 eral extensions of the metallic insert elements. 
Brief description of the drawings 

The invention will be better understood from the following detailed 
description, given by way of example, with reference to the attached draw- 
ings in which: 

15 Figure 1 is an perspective view of a tie-type security seal incorpo- 

rating an insert element or metallic clip in accordance with the present inven- 
tion, the clip being indicated in dashed lines; 

Figure 2 is similar to Figure 1, however, with the seal being seen 
from the other side; 

20 Figure 3 is a perspective view of the clip, in the same orientation 

as Figure 1 ; 

Figure 4 is a perspective view of the seal, in its closed configura- 
tion; 

Figure 5 is an illustrative perspective of a plastic injection mould 
25 prepared for the manufacture of seals similar to that shown in Figures 1, 2 
and 4; and 

Figure 6 shows a "comb" of seals connected to each other, after 
manufacture and prior to use. 

Detailed description of the preferred embodiment of the invention 

30 The seal 1 shown in Figures 1, 2 and 4 is moulded by injection of 

a thermoplastic, preferably polypropylene, nylon or polyethylene. The seal 
includes an body 2 integral, on one side, with a marking tab 3 for individuali- 
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sation of the seal by means of a unique number, with or without equivalent 
information, such as a bar code, and with an elongated strip or tie 4 on the 
other side. 

The body region 2 is formed with two protuberances 5 and 6 with a 
5 passage 7 through them to define a locking cavity for the strip 4. The cross 
section of passage 7 is substantially identical to that of the main part 8 of s- 
trip 4, which, however, becomes thinner at its free end 9 in order to facilitate 
its introduction ino the passage. The end or tip 9 of the strip is always be in- 
troduced though the side visible in Figure 1, which is indicated by the word 

1 0 "Entry," for a reason that will become clear later. 

Strip 4 is connected to the body region 2 of the seal 1 by a weak- 
ened region 10 (see Figure 1) in order to permit manual rupture of the tie 
upon authorized opening of the article sealed by the seal. 

The most important characteristic of this invention, however, re- 

15 mains in the automatic incorporation in the seal 1 , at the time of manufacture, 
of a metallic clip or insert element 11, as seen in Figures 1 and 2 in dotted 
lines - since it is located inside the plastic. Clip 11 is best seen in Figure 3. It 
comprises a stamped metallic part. Part 11 is substantially flat with lateral 
extensions 12 and the form of a two-pronged fork, the prongs ending on re- 

20 spective sides of the body region 2, and a central disc-shaped segment 13. 
The central region of the disc 13 is stamped to cut four segments bent out- 
wardly from the surface of the remainder of the part, forming four teeth 14. 
The free ends of teeth 14 define an opening 15 with dimensions slightly 
smaller than those of the transverse section of the main part 8 of strip 4. 

25 The clip 1 1 is incorporated into the seal in the same orientations 

shown in Figures 1 and 3, that is to say, teeth 14 are bent towards the intro- 
duction of strip 4 through the passage 7. In use, on being introduced through 
passage 7, strip 4 slightly opens teeth 14, and can be pulled from the exit 
side of passage 7 until the loop formed by the tie acquires the desired tight- 

30 ness. The teeth, however, prevent removal of strip 4, since their tips "bite" 
the strip, preventing its movement in that direction. 

Figure 4 shows the seal 1 in its closed or sealed configuration. 
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The seal 1 shown in Figures 1 , 2 and 4 has proven to be highly ef- 
ficient, it being substantially impossible to open without damage so that tam- 
pering becomes easy to detect visually. Furthermore, seals made only of 
plastic, that is to say, without the clip, usually need a strip formed with teeth 
5 or locking cavities for cooperation with the teeth in the locking cavity. With the 
metallic insert clip 1 1 , this is no longer essential. 

Considering now Figure 5, a plastic injection mould 16 comprises 
two plates or halves 16a and 16b formed with respective pairs of cavities 
17a, 17b and 18a, 18b for injection moulding of two "combs" of seals 1. The 

10 plates 16a and 16b are formed with respective shallow grooves 19a and 19b 
that cross cavities 17b and 18a, respectively. Two pneumatic feeding devices 
20a and 20b for strips of the clips 11 feed the clips during each opening of 
mould 16 so that one strip of clips is fed into groove 19a and another is fed 
into groove 19b every time the mould is to be closed, and in this position the 

15 plastic is injected through the channels indicated in general by reference 
numbers 21a and 21b. 

After injection, the mould is opened, two "combs" of seals 1 are 
ejected, new strips of clips 1 1 are fed by the pneumatic feeders 20a and 20b, 
the mould is closed again, the injection is repeated and so on. 

20 Figure 6 shows a "comb" of seals 1 connected to each other by 

the tips of the fork shaped lateral extensions 12 of its clips 1 1 . This facilitates 
packing of the seals, and also prevents them from being entangled. When- 
ever it is necessary to use a seal 1 , it is only necessary is to tear it from its 
"comb," and this occurs with a minimum of effort due to the extremely fragile 

25 connections between the tips of the extensions 1 2 of the clips. 

The seal that constitutes the subject matter of this invention is ex- 
tremely simple, easy to mass manufacture and highly efficient due to the fact 
that the clip is totally incorporated in the plastic structure of the seal. 



